S-2 Materials. Pentane, benzene, and THF (Fisher) were passed through a column of activated Alumina (type A2, size 12 x 32, UOP LLC) under nitrogen pressure and sparged with N 2 prior to use.
All solvents were stored over 3Å molecular sieves in a glovebox at room temperature and filtered through a plug of basic alumina immediately prior to use. [D 8 ]THF (Cambridge Isotope Laboratories) was vacuum transferred from sodium-benzophenone and C 6 D 6 was vacuum transferred from calcium hydride. The deuterated solvents were then de-gassed by three freeze-pump-thaw cycles, and stored over 3 Å molecular sieves in a glovebox at room temperature. Prior to use, deuterated solvents were filtered through a plug of basic alumina. 12-crown-4 was distilled from calcium hydride and stored in the glovebox. [rac-(ebthi)Zr(Me)(Cl)] (1e), [1] [rac-(ebthi)Zr(NH t Bu)(Me)] (2e), [1] [Cp* 2 ZrMe 2 ], [2] [Cp*{η 5 -C 5 HMe 4 }ZrMe 2 ], [3] [{η 5 -C 5 HMe 4 } 2 ZrMe 2 ], [ 
3] t
BuNHLi, [4] [Ph 3 C][Li(THF) 4 ], [5] and Ph 3 CD [6] were prepared according to reported literature procedures. Alkyllithium reagents were titrated with salicylaldehyde phenylhydrazone immediately prior to use. [7] NH 4 Cl, Me 3 N .
HCl, and triphenylmethane were purchased from Aldrich and stored in the glovebox. Bis(indenyl)ZrCl 2 was purchased from Strem and used as received.
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Experimental Details for X-ray Structure Determinations. A fragment of a crystal was mounted onto a Kapton loop using Paratone N hydrocarbon oil. All measurements were made on a were corrected for Lorentz and polarization effects and were analyzed for agreement and possible absorption using XPREP.
[10] An empirical absorption correction based on comparison of redundant and equivalent reflections was applied using SADABS [11] (Tmax = 1.00, Tmin = 0.39 (3b) or 0.88 (3d). Of the 13069 reflections that were collected for complex 3b, 2565 were unique (R int = 0.051); equivalent reflections were merged. No decay correction was applied. Both structures were solved by direct methods [12] and expanded using Fourier techniques. [13] All non-hydrogen atoms were refined anisotropically except for the lithium atoms, which were refined isotropically. Hydrogen atoms were included but not refined for 3b. The final cycle of full-matrix least-squares refinement was based on 2807 (3b) or 4015 (3d) reflections (all data) and 293 (3b) or 284 (3d) variable parameters and converged (largest parameter shift was 0.00 (3b and 3d) times its esd) with conventional unweighted and weighted agreement factors of:
deviation of an observation of unit weight [14] was 1.46 (3b) or 1.29 (3d). The weighting scheme was based on counting statistics and included a factor to downweight the intense reflections. Neutral atom scattering factors were taken from Cromer and Waber. [15] Anomalous dispersion effects were included S-4 in F calc ; [16] the values for Δf' and Δf" were those of Creagh and McAuley. [17] The values for the mass attenuation coefficients are those of Creagh and Hubbel. [18] Calculations were performed using the teXsan [19] crystallographic software package of Molecular Structure Corporation. ORTEP diagrams were created using the ORTEP-3 software package [20] and rendered using the POV-ray graphics program. [21] [ The product was obtained as a colorless powder (0.024 g, 45%); NMR spectra of this product were consistent with those obtained using product isolated via Method A. for 4 days at room temperature, but also decomposed to several unidentified species over one week.
An analytically pure sample of 2b has not been obtained. 1 Step 1: Bis(indenyl)ZrCl 2 was reduced to (THI) 2 ZrCl 2 (bis(tetrahydroindenyl)ZrCl 2 ) using Adams' catalyst. [23] A [24]
Step 2: A 100 mL, oven-dried Schlenk flask equipped with a magnetic stir bar was charged as a brown oil, which was used without further purification (0.475 g, 83%). 1 H NMR (400 MHz, δ): Step 4 observed by 1 H NMR spectroscopy when methyl amide complexes 2a, [25] 2f, [26] or 2g (0.020 mmol)
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were treated with a solution of A solution of imidozirconocene complex 4a [25] (0.011 g, 0.024 mmol) in [D 8 ]THF (0.600 mL)
was treated with methyllithium (0.016 mL, 1.6 M in Et 2 O), resulting in the formation of a product that has a 1 H NMR spectrum consistent with zirconimidate complex 3a (see p. S-14). However, this product decomposed upon concentration of the reaction mixture. When putative complex 3a was generated in situ and subsequently treated with Brønsted acids, decomposition was observed. 
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